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HatyponaTtua AQ
dopmyna gnaa oNnTUMaNbHOTO 340P0BbA U A0QREOMETNS

HaTypanbHbI INUKCUP AN[ 340p0BbA q/
3¢ PeKTUBHOCTb NULLLEBOI [,06aBKU KIMHUYECKU A0KA3aHA

PactutenbHaa HaHO-MULENIAa MOJIEKY/IA, 3apAXKEHHanA €O
crneumanbHbIM yy4YLIEHHbIM BOAHbIM PacTBOPOM, ANA
ONTUMa/IbHOro 340p0BbA U goaronetusa. © 2015 [lokTop
DOxxemc Yanenn.

AononHeHune $paKTbl: | ‘,
|
==

MNopuusa : 1/4 yaliHOM NOXKKK
Konunyectso nopuuit B 6yTbinke: 96 (Ha 32 AHA npuema)

Kak npuHMmaTtb: Bapocnbim npuHUMaTh no 1/4 yaitHOM NOXKKK,
cMmewaHHon ¢ 250 mn BoAbl, NO TPU pasa B AeHb.

¢opmyna ANA ONTUMaZIbHOro 340p0BbA U Ao0NTroneTuna

3Ta dopmyna bblna co3paHa cneymanbHo

. NOAAEPXKN M HOPMaNN3aLMm paboTbl OCHOBHbIX
_ CUCTEM OPraHU3ma, 18 ONTUMaabHOMO 34,0P0BbSA
WS 1 nonronetva. CAenaHo U3 OpraHUYEecKoro,
 CYXOrO 3KCTpaKTa KOpULibl.
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Oncknaimep - [yxelimc Yanenn - oTcTaBHOM cepTUULMPOBAHHbIV Bpay- XMPOMPAKT,
cepTUOULMPOBAHHBIN TPAAMULMOHHbIM HAaTYpONaT, KAMHUYECKI ANETONOoT U
MeaMUMHCKUIA TpaBHMK. C 1971 roaa oH 6bin nccnegoBateiem 340p0BbA U 06yyan
MCMNO/Ib30BAHMIO MPUPOAHbIX 1e4ebHbIX MPOTOKO/I0B U NPUPOLHON MeANLUMHbI ANA
JIeYEHUA XPOHUYECKUX, TAMKEbIX U TaK Ha3blBAaEMbIX TEPMUHANbHbIX 601bHbIX. OH
TaK)Ke ABNAETCA rMaBHbIM Hay4YHbIM cOTpyAHMKOM B Real Biologics, komnaHuu
MOIEKYNAPHbIX UCCNeaoBaHU U pa3paboTok. He Tak gasHo, nocne 6onee yem
yeTblpex AeCATUNETUI UCCNEA0BAHMI OH 0BHAPYXUA CneLnanbHy0 MONEKY Y,
KOTOPYO OH Ha3biBaeT monekyna "Mkc".

OnpepgeneHue ycnosuii

MoneKyna — 3TO 3/IeKTpUYecKkn
HelTpanbHasA rpynna us AByx Uan

6onee aTOMOB, yAepPKMBAEMbIX

BMeCTe C MOMOLLbIO XMMMUYECKUX CBA3EN.
TepMVIH TaKXe npumeHAeTCcA K MHOT0OaTOMHbIM MOHaM.

ATOM KaK yTBEPKAAIOT, ABNAETCA HAMMEHbLUEW eAMHULEN MaTepun, KoTopas
onpeaenseT XMMUYecKuii anemeHT. Jlloboe TBepaoe BeLEeCTBO, }KUAKOCTb,
ras uiu naasma, COCTOUT U3 HEUTPAIbHbIX UM MOHU3UPOBAHHbLIX aTOMOB.
MPOTOHBI, HEUTPOHbI U 3/IEKTPOHBI ABNAIOTCA COCTAaBHbIMM YAaCTAMM aTOMOB,
KOTOpble Aat0T eMy NONOKUTENbHbIN, OTPULATENIbHbBIA NN HENTPAIbHbIN
3N1EeKTPUYECKUI 3apAag,

Gokd nanoshell Nancemulsion

Polymers

Colloidal gold Liposome

HaHo yacTuua — 3To YacTUL,a MUKPOCKOMMYECKOro pasmepa MeHbLUE, YeM
100 HM. HaHOMeTp paBeH 04HOM MUAANAPAHOMN YacTM MeTpa. MccnegoBaHusa
HaHO YacTuL, ABAAETCA O4HOM M3 rNaBHbIX 33434 B MOJIEKYNAPHON MeAULUHE.
AHrCTpem - 3T0 eANHMLA ANNHbI, PaBHAA O4HOWN AEeCATUTBICAYHON
MUAANApAHON MmeTpa Uau oaHon aecatoi (0,1) HaHomeTpa.

B 3TOM NPUNONKEHUU, PAaCTUTENbHbBIE SKCTPAKTLI NPeACcTaB/eHbl B dopme
HaHO-pa3mepa YacTMLLbl NoA, HazBaHMEM MULENbl. Manblii pasmep YacTuL,
muuennbi B (1-4 HM) B cOYeTaHMM C Ype3BblYaliHO BbICOKOW NOLLAAbI0
NMOBEPXHOCTU K 06beMy UTOObI OH MOT MPOHUKHYTb B CI0XKHbIE MOJIEKY /bl
yrnepoaa v aMy/ibCU0 OPraHMYeCcKoro BeLLecTsa.
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Hydrophilic head

Aqueous
solution

Hydrophobic tail

Muuennbl akTUBUPYIOTCA NPU CMELLMBAHUM C JOCTAaTOYHbIM
KOIMYECTBOM BOZAbI TaK, YTO KaXKAas MULENNA CTAaHOBUTCA NOJIHOCTbIO
OKpY»KeHa TOHKMM CNoeM MOEKYN BOAbI.

BHelwwHAA ruapodunbHas 060104Ka (ronoBa) arpeccMBHO ULLET U
CBA3EM C MONEKYNaMK BOAbl, UTO AeNaeT UX TMnep-MobuabHbIMKU. Kak
6b1/10 NOKA3aHO BbllLE, FO1I0Ba MULE//bI ABASETCA rMAPOGUIbHON K
5TO 03HAYaEeT, YTO OHa /IDOUT BOAY, B TO BPEMSA KaK BHYTPEHHAN YacTb
(xBocT) ABNseTcA rMAPodO6HbIM, YTO 03HAYAET YTO OH CTPEMMUTCA
nsberaTb BOAbl. ITO AaET BO3MOMXKHOCTb PacnyCTUTb MONEKY /b,
KoTopble He NobAT Boay, B BoAe.

Muuennbl pa3sbusatoT AJMHHYIO LLEMNOYKY Yr1eBOA0POAHbIX CBA3EN B
KUpPaxX U Macnax U yaepsKnsatoT UX B CYCMEH3UN MPU CMELLMBAHUU C
BOZOM.

MuuennoobpasoBaHMe MMEET BaXKHOe 3HauyeHue 414 NOroWeHNs
YKMPOPACTBOPUMbIX BUTAMMUHOB U C/IOXKHbIX IMNNA0B B OpraHM3me
yenoseKa. Conm XenyHbIX KUCNOT, 06pa3oBaHHbIe B NeYeHU 1
CeKpeTUpyemble 3KendyHbIiM Ny3bipem cnocobCcTByOT 06pa3oBaHuIo
MULENN }KUPHbIX KUCNOT. ITO CNOCOBCTBYET NOTNOLWEHMIO CIOMKHbIX
AMNNAoB (NeUUTUH) U XKMUPOPACTBOPUMbIX BUTaMUHOB (A, D, E n K)
BHYTPU MULEN/bI B TOHKOM KULLIEYHMUKE.
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Mwuuennbl aKTUBUPYIOTCA MPU CMELLMBAHUN C AOCTAaTOYHbIM
KO/IMYECTBOM BOZbl TaK, UTO KasKAaa MULLE/1a CTaHOBUTCA NOJIHOCTbIO
OKPY»eHa TOHKUM C/I0EM MOJIEKY/ BOAbI.

BHelwwHaA ruapodunbHan 060104Ka (ron1oBa) arpeccMBHO ULLET U
CBA3EM C MONEKYNaMK BOAbl, UTO AeNaeT UX TMnep-MobuabHbIMKU. Kak
6b1710 NOKa3aHO BbILLE, T0/10Ba MULLEIbI ABAAETCA TMAPOOUIbHON U
3TO 03Ha4aeT, YTo OHa NBUT BOAY, B TO BPEMS KaK BHYTPEHHSAA YacTb
(xBocT) ABnseTca rmapodobHbIM, UTO 03HAYAET YTO OH CTPEMMUTCA
nsberatb BOAbl. 3TO AaeT BO3MOMKHOCTb PacnyCTUTb MONEKY/bI,
KOTopble He NbAT Boay, B BoAe.

Mwuuennbl pa3buBaloT OANHHYIO LEMOYKY Yr/1eBOAOPOAHbIX CBA3EN B
KUpPaxX U Macnax U yaepsKnsatoT UX B CYCMEH3UN MPU CMELLMBAHUU C
BOZOM.

MuuennoobpasoBaHMe MMEET BaXKHOe 3HauYeHue A4 NOroWeHNs
KMPOPACTBOPUMbBIX BUTAMUHOB U C/IOXKHbIX IMNNA0B B OpraHM3me
yenoseKa. Conm XeNuHbIX KUCNOT, 06pa3oBaHHbIe B NeYeHU 1
CeKpeTUpyemble 3KendyHbIM Ny3bipem cnocobCcTByOT 06pa3oBaHuIo
MULENN }KUPHbIX KUCNOT. ITO CNOCOBCTBYET NOTNOLWEHMIO CIOMKHbIX
AMNNAoB (NeUUTUH) U XKMUPOPACTBOPUMbIX BUTaMUHOB (A, D, E n K)
BHYTPU MULEN/bI B TOHKOM KULLEUYHUKE.

BeAyLLyto K 6on1e3HAM, KpaliHe BaXKHO, YTOObI AepKaTb ceba B
3HepreTMyeckom, BU6PaLLMOHHON rapMOHMM Ha KNETOYHOM YPOBHE.
Monekyna 'MKc' aenaet UMeHHO 3To.
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Cobnoaas cneumanbHbli YpoBeHb pH, MOHHO-3aPAXKEHHYIO,
MWHEPASN30BaAHHYIO, ANCTUNNNPOBAHHYO BOAY U A06aBnAA
Monekyny 'MKc' nponopumoHanbHO cTeneHun obLero cogeprkaHuns
pPacTBOPEHHbIX TBEPAbIX BELLECTB, HApPALY C HETOKCUYHbIMU
HaTypa/sbHbIMW apPOMaTM3aTOPaMM, A CO34aa NEePBbIA YMHbIN, 61O-
[OCTYMNHbIN BOAHbIA KOHLLEHTpPAT.
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Figure 45-5 Biological Science, 2/e
©2005 Pearson Prentice Hall, Inc.

MepBaa ¢popmyna mapku Monekyna 'MKc' byaeT HaHO-pasmMepoB U
npeaHasHayeHa A1 obLero 0340poOBAEHNA opraHm3ama. byayuwme
bopmynbl ByayT coaepKaTb KOHKPETHbIE 3/1EMEHTbI A1A pelleHus
NtobbIx 1 Bcex Npobem co 340p0BbEM, BK/IHOYAA TEX, Y KOrO
npobaembl C cepaeyYHO-COCyANCTON, AblXaTebHOMN, HEPBHO-
MbILLEYHOM CUCTEMOM, MPOBAEMbI CO 3peHUEM, NOAKENYL0YHOM
¥Kenesbl, NeYyeHun, penpoayKTMBHOM U MHorue gpyrue. C monekynom
'MKc' cueTaeTca «3apAXKeHHan» BoAa, NO3TOMY €CTb O4eHb MHOTO
BO3MOKHOCTEN ANA ee NPUMEHEHUS.

Mocne 6onee yem 44 net HenpepbiBHOrO, BCECTOPOHHErO
uccnepoBaHuUsA, i, HAKOHeL, NpULLIEN K MECTy B MO€el Kapbepe, Korga
Al YYBCTBYIO, UTO A, BO3SMOXXHO, 06HaPYXUM OAUH CKPbITbIA 3/IMKCUP
ONA ONTUMANbHOTO 340P0BbA U A0Nr0NIeTUA. fl 3HAIO, UTO BCEro
Wb «nouapanan NnoBepxXHocTby». - A-p AKelimc Yanenn.



